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(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM. TO BE SOLVED: To provide a laser beam machining 
method in which the surface of an object to be worked is not 
melted without generating unnecessary break on the surface of the 
object. 

SOLUTION: The laser beam machining method is provided with a 
process wherein the irradiation of a laser beam is performed by 
focusing a condensing point to the interior of a piezoelectric 
element wafer 31 fixed on a wafer sheet 33 having elasticity, crack 
regions are formed in the wafer 31 along each of a plurality of first 
truncation scheduled lines which extended in a first direction in the 
wafer 31, and crack regions are formed in the wafer 31 along each 
of a plurality of second cutting scheduled lines extended in a 
second direction which intersects the first direction in the wafer 
31; and a process wherein stress is impressed to the wafer 31 
through the sheet 33, and the wafer 31 is divided into a plurality of 
piezoelectric device chips 37 along the first and the second 
truncation scheduled lines with the crack regions as starting points 
of truncations. 
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is—fimxmm 1 0 0 « vretc tr — Ax^u-y^i 19, ^^^7^7-10 
3Rtfi)tffluyx 1 0 5 tmvftm±izm.m-$ titcMmm? 1 2 1 s^ii/vx 1 2 

3%dx.3„ 1 2 1 £ L T t± #0 x. fcf C C D (charge-coupled device) i] * 1$ 

ss. 9iifS5^y5 trass 3 *mm^rcBimKm<Djx.mfti*. mxm u>x 1 

05. ^^n^y*-^— 103. e-AX^Jy^ 1 19 L» SS^UVX 1 2 

3T^®2titaitf i 2 lTit^n, iif-^t4§ 0 10 

[0 0 3 5] 

u-fimigfi io o «2 etc. iitf i 2 i *^m?3?nfcji^^-^^A*^ti 
sa«7*-*jaaa5 1 2 5 u-iffipx^« 1 0 0 £f**fciwr*£#su»s$'i 27c 

, t-^129^ '*Bi,S. 1 2 5 14, S«f-^*l(CLTlfffl . 

%U 1 1 7T*fg^Lfc^M7t©JSj^A^*ffi3±tc^t>-l±.5fci6«D^^7 r — ^5rzS»-r^o 
C^D^jS-x— ^^atc LTX-x — v'aiJffilgP 1 1 5* ! Z#Xf-'>"l 1 3 % & ft $!l Sf f 3 d 

«t »3 . Ri«ji£oj«^^a® 3tc-&3J;3fc-rso i^t, **asgB 1 2 5 a 

h7*-A^a-7 h t LTftigts. mm^- $ ffiagp 1 2 5 ti, 

1 2 7 fcsssn. ^f*©i^igi5T-#ffi^a3b^^n, ^— $ 1 2 9 icmztiZo attic* t> 20 

[0 0 3 6 ] 

±ww<mu 1 2 7 tc{±. x-r— s'MfPff 1 1 5 fr^f-^ aift.x— ^ffiaau 1 2 5 

*>6©liT-?ltfA7jL, cn5©f- * t>Sfc LTV- If ft S SI W BP 1 0 2, gifi 
ffl^M 1 1 7 RCfX-T" — iSffiiffltft 1 1 5 *MSt« il fc C j; 0 > U — •tfiPXM 1 0 0 £ 
{*^r*Jffllt-^= J:oT. ±i*mmt& 1 2 7 f± n > If a - 2 n.- >y h Ltilt5 0 
[0 0 3 7 ] 

^Jfc, gl4RtfB15WT, *Htti^lO$ 1 micfaZ U- VhnJLjf&ZtmW? 

■5. Hi 5tt, eel/- -tf4nx^j**3iwrsfc«>o7ci — ^-v— i-ffes. inxttfc'l* 

[0 0 3 8 ] 

iits.u- ifftil i o i ^ists ( s i o i ) o finx***» i off^^jfliJ^-r 

i. JP*oai^«*3&tflinxJt*«s l oSDrf^It LT, iqx^ft^ l <D z fi^ irJ<£>& 
ft«*i*/£-r3 (s 103) o cnti, U-*fft l <D»7t^ p tfjqx»fe«r 1 ©rtSBfciGE 
B^-tt^Tci&fc:. iraxfcffitSi 1 <D^ffi3 KfiStS U--9*3t L fiD*3fc^*8Jpi: LftiPI 
1 « zw*isi©siiiT'$?.„ c ©^ft»*^«c»jfflgp 1 2 7 tA*?ns. 

[0 0 3 9] 

inxjtfett 1 ! %>— iffinx^H 1 0 0 amwis 1 0 7 (c«it§. ?lt, tilRfflftill 40 

1 1 7 a^e. ^ft^^x^-ttxinxttM 1 sswts ( s 1 0 5 ) o iw«nft«(ff 

> 5 *t&ini^ti 1 3 4 1 2 icioastSo ccDmrn^- 
zummT-zM^ 1 2 5 icmztiz* nomm^- ? ki^^tsst-? saagp 1 . 

2 5 tiMftftsi 1 1 7 <DRmft©j£js#M 3 tfiit5±a ^m^^-^^siwr 5 

(S 107) „■ 
[0 0 4 0 ] 

co&jS-r — ^ttXT 1 — S>f61»« i 1 5 fcjM£ft3„ X-r— 5?IM»a 1 1 5tt\ 
4r-?^I(CLTZi7r-y 1 1 3 * Z fft7? |Sj <D i^ft £ 3 (S 1 0 9) „ :ftti 
MJ!lft£l 1 7 OnfS3t"OlfejS« , *ffi.3 fcteffTSo &*5, fflft^— £ $&ggp 1 2 
5 ttS <H^-£{;:g^^T. mm^^^^^ 5 **tfinl*r*» 1 OSl3<D$^I§if 50 
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, c tile <fc K> * =. * i 2 9C«if£7^ y5#iol*i§tfSS?n5„ 

[ 0 0 4 1 ] 

^ttftjaPSB 1 2 .7 Idi^tbXT- V 7 S 1 0 3 T'ftS^nft^llf-^tfA^^nT.fe 

*k c cD&mm.'r — z * ! 7f- ^©jsugp i i 5 s£ ?> n -a 0 x -r — ff?j $i as 1 1 shhcd 
i^r-->' i i 3i;iD ani*t*» i * z mj3mic&®-£-&% (s i i i ) o 

[0 0 4 2 ] 

3fcfc, U-tfjtSl 0 1 A'5»L/— ff^L?:^ft?-a-T, U — If ft L % iPXtt*^ 1 «0« 
S3 OSJWM^I' V 5 fcflg«-r*. U — If % L ©JflftjS P ttilPX*fft<&l 1 ©F«9gP{C{Se 10 

v-r>5^j9'5<fco{cXWX-r— ^10 9-^YlftXx— SM 1 1 ^^Rj J ^T, itiMI 
flHWfcWBf^^ -Y > 5 icjft? «fc -5 fciraXttM lOrtg&JcJBfig-TS (S 1 l 3) . -t L 

T, bQJLttmW) 1 %^]»T^-^7 > 5 Tffltf £ C £ fC «fc t» , bQJIttMlVB 1 £ $J BTr f 

8 (Si 15) . C ntc <fc ») , ImJLttmWll 1 U n -y :/ fc # M "T -5 0 
[0 0 4 3 ] 

o ^ L T . XfAX^-~>*10 9^YfftX^-> ; l 1 1 £ 2 ^ £ C i: <fc «? . JlOfc jSi P 
> 5 TlDlSift i tti!), Jt«W^sa*T*nx3t«i» l ttwm? 

[0 0 4 4 ] 

-If ft L tf<2£ A/2 «RHX;*ti&^£DT*. SSStliiigl^ISflffi 3 A^IH^O - S> 
[0 0 4 5] 

HI -kM $8 L fc J: ? IC§S 1 #»J{;: J; tiff x iPXttil^ 1 ©SI 3t^JS(f^.^-7-r'>'5 3b^^ 

T , ijPX^ft^i 1 #0ya.Hr¥Wf** fiftf'y^(c«»rfS7^>*^^n 

M£O^T£>|E0eiT-&3o <fcoT. ^ 1 ^{CJt n«/ iPX^^^^^OKf.-r S C i: J; D 40 
[ 0 0 4 6 ] 

£fc BiHfcifttf, irai^f fei ©ii3©«Wf^7^y5tt!giL.%^(DT\ 

l^±<ofHIIHT?fcS. ) ^/Jn^<T^S 0 ctiKiO, -feoirax^ftfe 1 fr£>M£*is 

Outfit*. lp a pC4itt^[p]±J^5i: fctft?*8. 
[0047] 
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fclZJ»T?Sv V 5A'«lt4ig«T'$oTfe, W, 1 <fc ft fcf ttWiOX tfnltg £ ft 3 „ C 

ft^o^j^ti^tcsi & p t* & isj m t» & 3 0 

[ 0 0 4 8 ] 

U — IfJtBtt — otcR&.ftKftTfc'j: V*. 0ijx.tt\ 01 7 tt U-lf 
•OU-1f)tIl S. 17, 1 9*»6Hii*«ftfe = oOU — 1f3H£*liPX»**& 1 Ort«teJfc 

ttijax^ft^ i ©Sffi 3 *» 5 x»t %>o v— yyem 1 9 *>6ou- +f ft{iirax*f*#> 1 <d 

Iffi3fr6X»t5, clft<fcfttt\ ^&<D U — if )IE»*1V^©'P, U-if ftjb*^;l/X U 

-if^fcjt^T^y-^/jss v^5Stt»U--y«-e"*-aTt., JfcftjStoawafi*^? © 10 

^Jt? »lRA««^?-&* C t«inr«t45. fcfc. CO«Ttt=Ooi/-1f)lSI 1 5, 1 

7,1 9fc.t»>jiittjSP*»ritLT^s#, *»w*iciftk:iBssft-ru--tf^»*<a[» 

[ 0 0 4 9 ] 

0 1 8 ttU— -if%*tf«8^«l*«;t:MJBIB0jB l fi^J ft 2> ffio U- if ipX^ft^Ui 
WrS<iS0T-feSo C©«9tt, — ifft»2 3 **#»r^^5-l' > 5 tc»oT — 81 

tEI?nfcHO©7 UOtSffi 2 5 , 2 7, 2 9 4iit^5, 7 T b ft id! 35 2 5 , 2 
7, 2 90ft«K6^THC?llli:Ei2tlftU-1f)iES2 3 *» 6 WW £ ft Jfc .If — 
0©*»jS («*.tf*3fej£i-P i ) C ©«fc±fttfiB*f^S&7-f > 5 CiSoT 20 

SSOM^P, , P 2 , • • • fcl^BSrfcJBj**-* c ttfffsct', inxi$g*iR]±£ 

[0 0 5 0 ] 

[JB2«|] 

SrSif^S. ft»fflte#8ttinX#fc»© — W-pfcS. COtfUTtt. ft3Si&14*mi:L 
TL i T a O 3 4 0 0 (i-mI«Offl*?9iA *ffl^TV5» 

[0051], 

m 2 flfOK:IR««)KttBia« 0 l 4 U — if iPXSB l o 0S!|1 19. 020 fc^ 30 

-r»«*»6««sft«o 0 i 9 Rxsm 2 o fcjs-rsiifc^TBiiairs. Eiif^m 

3 1 fct, ffijf^ISi: LTCjin->-h (7^;l/i) 3 3 {C^ifSftTl/^o C <D V x /n 

llt*SLT^5. ^iA->-133li, V > 7 )V * >V ? 3 5 fc&ff SftT, « 

&£«W#gt£ft5^£fc{gc>JE«7 ? >'W X^.y f 3 7 £r^-A.T-l^3o ^-BEWt 1 /W X f- v 
?3 7 « IhI SS 3 9^tLTV>5. C 4>@.%ffi 3 9 tt. E««?^ia 3 1 ©affilc^JE 
«^A-<X^-y 73 7 ftT*3 ») „ P$jfc"3"?> IhISSSP 3 9 <D[lfltc BBr^/DHi a ( 

8 0)i mgfi) #'jBj«;*ftT^So =5:43; 0 2 0 ti. BE«fg?^ x/n 3 1 <D ft g|5 <D & 
KBPt LTO^/Jn^: ^ -5 -y ^^1^ 9 ^JgfiSc^ftfc^^^^LTV^o 40 
[0 0 5 2 ] 

■f , W*r*f*»S £ tt Zftmm&ttn (SZMtS^Ttt, L i T a O 3 BE** 
f »xa3 1 ) ©ftMtfteM^-TS (S 2 0 1 ) o ft<&l&1# tttt, ^ftftfiff^^fll 

«Si»*»^tJtLTlSISL< & WD^&^&S© ft L ^ffiS-f-T* U-if ft'M 

10 l^rJlS-ri. (S203) o H 2 ^Hc 33 Ia T tt , S#j£i£:R*M 0 6 4 nmT*&S>'S 
^Xi£ (PW) SCYAG U — if#S^2ftTVS„ CKDYAGlx — +fti. / ;l/ X CD *i t> 
jg LJS jfcffctf 2 OHzf^t), ^;l/X6^ 6 n s t) , /*;I/XXiK;l/=£tt 3 0 0 /iJT* 
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So 

[ 0 0 5 3 ] 

U-*f ft L a^tm-H [RJfc&ttS^Wftii** 8<t)il ( U — jf ft L OAiS) 6 <D lx 

— if 3te l (dmk c&mm) s cs 2 0 7) 0 u-+fft l <ojitftj£<D^ 

9?©i/2£0«{cS:S?tiS„ 

[0 0 5 4 ] 

0 5T:MX-£nfcl<-*fytL<DMKj5.Q(Dl&m£ K> fc^»T*t«i*m (EEtt -7 x ;\ 3 1 
) ©Sffi^SS^ i: C 3 ^ClST -5 <fc -3 (c^: 5 0 -T&fr^, r — *fjt L 

«)tfA^(RiT'<o zffix^-v' i i .3 (D&mmxwmttMittn(omifTm = m®i<Du--*fKL 
(omytj!g.&mmj it^iitfs^oiitcsso u— *fft l (Dmyt&cDmixLm (&m 

, X-Y-Zi7r-i? (^^IfHtfe^Ttt, XlXf-^10 9, YiKlX^-v'l 

1 1 RTi Z«lX^-~>* 1 1 3{CJ:i9^fi)c^tlS) itcffiB^ftfc^B^ 1 0 7{c*fLT"> 
x/^>- h 3 3 {C^^^tl/-c«»r*f^#^^*g-r^ (S 2 0 9 ) , tfl»r*f t**m©«B 

sr*?*.^, M^fflT^ig i i 7 *» p>%^mm lt, mi* b tcytzmm n^mm -r s 20 

0 f it, mmm^ 1 2 1 T^jsMm^a-o-^-r. i^-ifft l o^^^^^i&fw*^^. 
co«®±^(4g-r s «fc -5 ic zixf-->* 1 1 3 *wm-£*try xp^^fT-5 ( s 2 

1 1) „ ccftt, iisifflftjn 1 1 7 <t o Tt# tx^ff mm^ <y jl/n 3 1 oiffiisi 
ttmmm? 1 2 *>»«l\ tus*^- $ ^mm 12 5 iiiissKi^^t, 

fflftSl 1 7 **5fflS*£ tircfttfWmtt£ittn<Dmffi±T-Mj!jL*1l£-££ 5 K Z*Xx-S? 
113 OMSl^ftSL, x-r— S?fWfflJg|5 1 1 5 f c ffi *j -T 5 <, X-7^— S^MffllgP 1 1 5 It 

-If ft L ©*3fcjfi£WW#fc#**©&ffi±k:ffi«£-fr-s fci60teBi:^i. £ t-5tcZttx^ 
— >* 1 1 3 ^I»t5 0 30 
[ 0 0 5 5 ] 

mmmytm 117*5 m»s tiz-cft©:? ax « u— -»r ft l <oififtj£ 

* «w«a*js©jp«Rtf®!jf^te»*suTj*3£s n-fe u-<f ft l ©jfcaejs 

^ ziiixt-^ 1 i3S u— -yft l ©ftis^ ftfc^ib^-ea ± 5 &c ^ttfrjsugp 1 2 7 # 

xx-s?»j»a5i 1 5 tc m xi « ^ iM 0 , ffl^fi^^stt^xx-^sijtaigp 1 1 5#zw 

Xf - f r 1 3 o8ifil**j»t« . ±*E L fc J: 5 «W»*#JB<DS3Rtf JB8r* 
lc»JSLT?*^^nfclx--tf ^L©*^^©^{iia^fc^ ZfiX^-v* 1 1 3 £rl^--»fft 
L <D%®\75 mz&«}i£it2> C £ IC <fc 9 , U-lfft L <0 * ft jS <D « »f pi W'SOE 

■ A^T-TS (S 2 1 5) o 40 
[0 0 5 6 ] 

Xx-S? 1 1 1 (S 2 1 7) o Is-Wtm 1 0 i ftfc U — Ifflfi L 

fct, 02 2t^?nSJ:^t > *ftJE U>X* 1 0 5 IC J; «? % Pgjgf SlelSggP 3 9 «DP^(C^ 
fiic^nfcm^OP^I^ a (±i£L;Tc <fc ? 8 0 /x m ) Ic m tS x /\ 3 1 © F*3 gP 

3 1 frt>m®L<D&.m.7^<{ X^- y 3 7 ^r^^-T S tctblC^ mtg? 3[s!Sggff3 9<DF^{CJB 

^-Z 1 29 T-ltiLStff, P-+f ft L^SWJnsi: i: {C^So 50 
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[ 0 0 5 7 ] 

cut, awstttfitiassns y-vyt l a. u>x 1 o stcio, 022 

t^SftS <£ 5 fc, flEttm^^x^S lOil ( \y — *? ft L tfAWf £> ffi) JcjgfigSnfc 
@8Sgi5 3 9fCU — flL*(I«fn6l,^ST-*)fcStl§. C CD * o IC , (hISSS^ 3 9 (C U 

— if3tt l &ma-g*L&^n&-e u-tf^e L^i^tscinct^ u-im l vassal 3 

9 KAtfT SC^ffi <* C t^T'lT, IhJSS 35 3 9 *\s-*fyt LA>6SIt5 C ti$T*%2> 0 
[ 0 0 5 8 ] 

is-yytm i o i e mwsnfc i>— if % l hews?? •> x m 3 1 ©rtgp^*^^ p 

OEII^'JiaS 1 tDrtSP^tilt^^^^PStf^-Ojfi^O^tc^/jN^^v'y ^Mi§?9 
tf»«^n5„ C£>t#, ^»T*ffttt** (ffitt*?^ x^3 1) ©MRtf »ffitc*«£r 

[0 0 5 9 ] 

*IC, @2 3~i2 Ttld^T^ Ix-tf ft L £1 ft j£ T * y 5 SrJgfig-T 

SjStOWTRWtS. M 2 3 »c^SnSH»S7S(*»«09l»f»***».3 2 OfcjSJflttfl- 
S) KJtLT, «8r3***m 3 2 <DI*gg!UC U-*fft L ODKI^fiiSt^J; 3 fc U-+f ft 
L«rRg»-T5 c tic J: t) , 12 4SO*i2 SKSSnsi^t^ $J 8ft *f * sft 3 2 © SB 

L (DMkft&ifiU-ifft L 0^it5it5«IS^fM^3 2 OftMln] D K®m~? % J: 3 20 

i> — -tr ft l cD7k3k&z\,*iz®mttMtttH3 2d^iSA^iffli?nt^s 0 

[0 0 6 0] 

U-tfftS 1 0 1 i^lilz-f^Ltf/^l/XtttfiliSnsC U — "IfftLCD^: 

&&z^i±wm*igittH 3 z <D&mzft-D rcm-£r. * -y *M9 it, m2sic*k-znz> 
mmM^un 3 2 <dm#t5-|r] d &c»o t u— *fft l ©jtMSfc-s w±gj»r>tfSi 

*m 3 2 ©^KiiSftcMJS LfcP^PB^rW LT«£fc£> * ^ >y ^«iS 9 #M £ tit v> < C t 

ic&Zo u—-*rytL<DM&mg.&z>^i±y]WittMtttn3 2 (D&mmm*m< tscttj: 

*} v'H2 6 fc^«n* J: 5 tc, *v-y * Si tt 9 M <£> M ffi & JS < LT, *i 3 -y ;7 

SO»»afi*Mfe:jB< c fc»c J; t) . 0 2 7 fc a* £ ft 3 <fc 3 te: , ^ v Z mm $ ft , 30 

u-ifjttLOjtac^riRjfes^tt^iWf^ftWfta 2 ©#i&2fiqk -r&*>-£ i^--t>-*ft l <D*ft . 

tl§^7 7^i«9©a) U'-tf3ttLO»DigbH»ftRtf«»f»ft»»3 2 

T-^5o u-?KL<Dm*)&i,mm.®.x.zfV)mttmttft3 2 <D&mm&*&< 

[ 0 0 6 1 ] 

±atfti2©«li/^-yj;:iBoT^7y *«iig9 # fig S *i 3 £ (S 2 1 9) , m 

^•y tmt£ 9 £j$fi 2 Bff * 7 -y *SiJ£ 9#M£*ifc{ueTl50#r-r3 

( S 2 2 1 ) o . . 
[ 0 0 6 2 ] 

#tc, 02 8~13 2^#ILT> «.3a"w^*BPinfc iSSJ-WSfftW^OWBfteo^T 
(Etlff.iA 3 1) •9->'7 0 ;l/*;l/^' 3 5 lemmz titc V x — h 3 3 fcKSif £ 
Ba^l^A- -y * 3 4 tfgl?tl5!l5l*>7' (H*Hi"r) . iPffi-- K;U 3 6 (if ffigP#) 

. ipflE-- K;i/ 3 6 *&fh-£-£%tctb<DtQm-- Ffrmm^m. cm^^-r) s^wlt^ 

So in BE — — KyUSl^gt LTlix tlXfilEf ©7?f 50 
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t5. £33, 12 8-03 2lC*3^T(i, !§]SSgi5 3 9 ©0S^S«LTl/^„ 
[0 0 6 3] 

ItIf)iA3 1 #9JBrg§tcgBB2ftS E2 8fc:^£ft3«fc5{;:. #11 T SEE 
. tf^WXf 7 7-3 7 icttfe? SMfc^SI^ -y * 3 4 £itt-3ttTl/^ < „ >y * 

3 4 Zttm-f 3ff*7^W7.¥- -y 7° 3 7 {Cjfigfc L < tt S & £ -£;Tc Ml T' >& 3 1 * > 7*SI 
t tti !) > 1 2 9lc^£ftS.fc5{c. ® 31^ >y 3 4 fc ft-fitf £ EE ft f 
/WXf 7^3 7 (EE«fS^ ? x>^ 3 1 ) £r^*2-tt£„ +7^3 4 K#g£-r SEE 

If/WX^^ 7*3 7 (BESig? •> x^ 3 1) ?K « £ S £ , i 3 0 IcSSnS <t 3 C 
. ^iA->-H3 3©H (Il«?')iA3 1 £ft;Tcffi£>BM) MfrZftmtZ 

Eff;H7f -y 7° 3 7 lc *fJ£-T ^{SeicfiPE — — K 71/ 3 6 5.. 10 

[0 0 6 4 ] 

finE-- K^l/ 3 6 x /n >/ — h 3 3©S®tagLTA>?.Iti)DE^-K;V3 6*^ 
Hj2-£S >)iA-/-b3 3 A^J^-TS i: j*lctu&- — FA- 3 6 fc: <fc 0 E^fS^-i? x^ 

7 >y ^7f|i^ 9 ^figS-T 5„ y 7 Mi£9 tfEEmiK^'? x ^ 3 1 OSISlfll 

f TiST5i:i:tJ:'3, Efif?iA3 ltt, S31 Ci?ti5 J: ? {c . #gST Sffi 
tfA-^Xf 7^3 7 (DtffiffllcjS^TVjmZ tlT . Etf/UXf 7^3 7tfEE«jg?'7 
x>\3 1 A^»i?n5eii:K45. £43, \>xA->- h3 3»> ±^LfcJ;-5{c*6#tt 
^tLTtvSOT, 9l(r»lShftfftf/WXf? 7° 3 7 # !Rs Kfc S O £ <- c fc#T* 
§5. 20 
[ 0 0 6 5 ] 

Etf/UXf <y 7° 3 7 tffftIf7x/> 3 1 5 #81 2ftS £ y * 3 4Stf 

fiPff- — F;I/3 6 x/\S/ — h 3 3 S gift S 75" ft So ®?lft7^ 3 4S 

tfiPBZ-- K;l/ 3 6 A^idtS ^iSn/cElf/WXf 77°3 7 *±»5l*- + v * 3 
4KSif LTM§<DT% 0 3 2t/^?n§J:9t, ■>! a-/- h 3 3 A^l £ ft 5Ctt 
45. C£DtfT. Mml,*^^ *l/X-T — 7*0— gl^ffl^T, .Y^-yx7-*i 3 2 * 
SSfflB2f[Rlfc:i£»K #8t£ ftTB£3l^* -y £ 3 4 t!8f Ltl/^Elf A*^Xf 7 7° 3 7 
i:, *x/^>- h 3 3 fcfiJjf ?n.Tt^Iiff^xA 3 1 (M) ^^3^^17-1 

£ f««»l?tlfeEtf^UXf 7 7° 3 7 StfEEftlS? -7 x/n 3 1 CD ift P ?t 5 <fc 5 30 
UTfc<fc^„ atift^ftfcfc !3^lfrtt**m£g]»TirS75i£ i: LT(i« ftgp© * ^ v <y ^ 
91$ 9 3t)^fiSc^ftfc^J«T5>f^««^*f LTigMffc*-^* S73?i^#«E-r So. C <D <fc 3 lz 

, mmnmunicM L,rumm<t c tic <t ^<y ?M9 #©fig£ft-ci/\s 

M»gB#^iit6 7j££D£-t!-T, *5 -y *S1J£9 ^11? -t±T^»f*fft*m;&^8fr f S C 
i: *«• T' # 5 „ 
[0 0 6 6 ] 

C(D£vlc^ SI 2 *5 1,^ T fci . DtfflUyXl 0 5lc<t»), V — +F ftM 1 0 1 5 Hi 
#t£ftfc l^--fft L ^JltftjStfftjgjiltefcm >7x/n 3 i) cortSPtcfiP 

o^WliSKiiJtfWilSlOLt^i^ix^ ftMIStmortSIHc&ttSili 40 
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